Environmental quality is a public good, potentially impacted by everybody. Individual level pro-environmental behavior affects environmental quality in the aggregate. Therefore, it is important to understand what causes individual's pro-environmental behaviors to change. We quantify the causal effect of one determinant, unemployment, using an EU-27 population representative Eurobarometer survey. Drawing on results from the theory of the private provision of public goods, and recognizing that unemployment decreases income and the opportunity cost of time, we formulate testable predictions that unemployment will decrease the extent of proenvironmental behaviors that require monetary contributions and increase the extent of pro-environmental behaviors that mainly require time/effort. Instrumental variables regressions provide empirical evidence to support these hypotheses. Changes in the unemployment rate within a sub-national region provide the exogenous variation needed to identify the causal effect. Several supplemental questions on the survey provide evidence that environmental issues lose saliency and economic issues gain saliency when one becomes unemployed, suggesting that interested parties may wish to emphasize cost savings of pro-environmental behavior rather than environmental benefits during times of increased unemployment.
Introduction
Previous studies have examined the determinants of pro-environmental behavior (PEB), mostly focusing on the effects of observable personal characteristics and environmental attitudes. It is important to understand what affects PEB because this can potentially provide insight into which interventions are more likely to encourage behavioral changes. In this paper, we specifically address how unemployment affects PEB. There are several reasons why we may expect unemployment to alter one's extent of PEB. Clark et al. (2003) note that PEB can be viewed as an example of the private provision of a public good. In theoretical models, utility maximizers trade off some private benefit of providing the public good with the private cost. Income is important in these models because it will affect budget and/or time constraints and hence the private cost of contributing to a public good.
Income clearly decreases during unemployment, suggesting that PEB may similarly change. Moreover, previous research suggests that behavior may change during unemployment because the opportunity cost of time decreases. For example, Ruhm (2000) finds that unemployment leads to improved health outcomes. Similarly, we may hypothesize that PEB would change with unemployment because of the changing opportunity cost of time.
PEB can manifest in a variety of settings. Some PEB's mainly require time and/or effort as inputs whereas other PEB's require only monetary contributions. Leaning on theoretical findings that income can be important for explaining voluntary contributions to public goods and recognizing that unemployment changes the opportunity cost of time, we formulate testable hypotheses about how unemployment will affect PEB. We predict that behaviors mainly requiring time/effort as inputs will increase with unemployment and behaviors mainly requiring financial contributions as input will decrease with unemployment. We then empirically test these predictions using individual level data on unemployment and PEB.
One empirical challenge is that individual unemployment status may be endogenous in that unemployed individuals may be different from employed individuals in unobservable ways that could affect the extent of their environmental behaviors. Thus, we take a new approach in this paper to address this endogeneity; we instrument for an individual's unemployment status with NUTS-2 1 level regional unemployment to estimate the average causal effect of unemployment status. Our key identifying assumption is that changes in NUTS regional unemployment affect the probability of an individual being unemployed but have no direct effect on an individual's environmental behaviors.
That is, it is the individual's economic situation that determines their environmental concern and behavior, not the macroeconomic situation that determines one's environmental concern and behavior.
We utilize a representative sample of approximately 30,000 EU-27 individuals to investigate how unemployment affects an individual's extent of PEB. Our main sources of data are two waves (2007 and 2011) of Special Eurobarometer surveys on environmental issues. These surveys provide information on a range of environmental behaviors along with demographics including employment status. Employing NUTS-2 level fixed effects, we exploit variation in unemployment rates within a region over time. Normally, unemployment rates within a region would be quite similar over the span of a few years. However, given the timing of the surveys, the global macroeconomic shocks that took place beginning in 2008 provide a source of exogenous variation in unemployment for the first stage equation.
We find evidence that unemployment impacts the probability that an individual conducts 3 of the 8 possible PEB's 2 on the survey at conventional significance levels. The local average treatment effect is positive and significant for reducing energy usage (0.48-0.77) and reducing car usage (0.35-0.47) and negative and significant for purchasing environmentally labelled products (−0.21 to −0.31).
Furthermore, while not statistically significant at conventional levels, we find estimated LATE's that are substantial in magnitude for three other behaviors including reducing disposables (−0.28 to −0.33), separating waste for recycling (0.08-0.23), and purchasing local products (−0.30 to −0.35). On the whole, these results agree with our testable predictions. Furthermore, we find that it is important to address endogeneity because we obtain quite different results when treating individual unemployment as exogenous.
Our stance differs from the Kahn and Kotchen (2011) perspective that a state's unemployment rate affects individuals' relative concern for the environment. They provide evidence of waning environmental concern as unemployment increases by examining google search trends. We note that they examine search data aggregated to the state level so the relationship they document between state level unemployment and environmental concern is also consistent with individual unemployment causing the environmental concern. In a second analysis of climate change survey data, Kahn and Kotchen (2011) do not find a significant relationship between individual unemployment status and probability of reporting concern about climate change. They do, however, find a significant relationship between state level unemployment rates and environmental concern, but only when omitting time dummies.
Environmental economists have long been concerned with the relationship between economic wellbeing and environmental preferences and behavior. Much of this work relates to aggregate behavior on the macroeconomic level. For example, there is a long line of research on the Environmental Kuznets curve, which postulates an inverse-U-shaped relationship between economic development and environmental protection. The main criticism to this literature is that it has not effectively established a causal link between economic growth and environmental protection. That is, it has not effectively explained the specific factors that may translate increased income into environmental quality (Carson, 2010) . Another challenge is that there are alternative explanations for an observed inverse-U-shaped pattern (Andreoni and Levinson, 2001 ). As such, many economists have concluded that there is little to infer from the EKC literature (Carson, 2010 ). Yet, it is important for policymakers to understand how economic variables affect environmental behavior.
We are not aware of any other papers that have looked at the causal effect of individual level unemployment on pro-environmental behavior. Several papers have explored the descriptive relationship between unemployment and environmental preferences. For example, Torgler and García-Valiñas (2007) examine a wide set of independent variables to explore the determinants of Spanish individuals' environmental attitudes using data from the World Values Survey and European Values Survey. They include employment status in their analysis, but do not find a significant relationship between employment status and environmental attitudes. Torgler et al. (2012) analyze the European Values Survey and find unemployed individuals exhibit a higher probability of stating that littering is justified as compared to full-time employed individuals. Witzke and Urfei (2001) analyze the determinants of willingness to pay for environmental protection, including occupation status. Relative to an individual being employed, only individuals who are engaged in household work have a significantly different willingness to pay. Veisten et al. (2004) find some evidence that individual unemployment is correlated with lower willingness to pay for environmental amenities. However, none of the aforementioned treat occupational status as endogenous, so they are not seeking to identify a causal effect of unemployment.
A related literature examines the relationship between unemployment and participation in environmental organizations. Torgler et al. (2010) identify employment status as one variable that could conceptually associate either positively or negatively with environmental volunteerism. Indeed, the empirical evidence appears mixed. Using data from the World Values Survey, Torgler et al. (2011) find little evidence that employment status is associated with participation in environmental organizations. Fidrmuc and Gërxhani (2005) find unemployed individuals in Europe are less likely to actively participate in voluntary organizations; the magnitude of the effect is larger for Olsonian groups (which includes environmental organizations) than for Putnam groups (which includes religious organizations, sports clubs, and hobby clubs). Martinez and McMullin (2004) Bulte et al., 2005; Whitehead, 1991; Popp, 2001) . Here, many studies have found a positive association between income and willingness to pay for environmental amenities, but sometimes there is an insignificant relationship. Two other recent papers examine the relationship between income and environmental preferences but do not find a significant relationship (De Silva and Pownall, 2014; Ferreira and Moro, 2013) . Thus, previous findings are mixed as to how income is associated with environmental preferences
Data
The data for this analysis come from two sources, Eurobarometer public opinion surveys (European Commission, 2012 , 2014b design to attain samples that are representative of the EU population. The sample size in most countries is 1000 respondents for both surveys. All surveys were conducted in face-to-face interviews using detailed and uniform instructions and only one individual of a selected household was interviewed (Papacostas, 2012; European Commission, 2014a) . Eurobarometer data files provide population size weighting variables so that one can conduct analysis representative of the EU population. The Eurobarometer primary data files are publicly available from GESIS. 3 Crucially, the Eurobarometer data files identify the geographic region of each individual using the EU NUTS (Nomenclature of territorial units for statistics) classifications. NUTS codes have various levels; NUTS-0 corresponds to the country level, NUTS-1 corresponds to major socio-economic regions within a country, NUTS-2 corresponds to basic regions within a NUTS-1 region, and NUTS-3 corresponds to small regions within a NUTS-2 region. For some smaller countries, such as Estonia, the EU has established only NUTS-0 level codes (Nomenclature of Territorial Units for Statistics, 2014 Specifically, they both ask a group of questions about environmental issues and recent PEB's and collect the same demographic information. Therefore, we pool both surveys together into one sample containing 53,555 individual level observations. Again, we emphasize that this sample is representative of the entire EU-27 population, given that we apply population weights when analyzing the data. As in any population representative sample, there are significant numbers of students, retirees, and individuals who are not part of the labor force. We are most interested in the question of how unemployment affects PEB so we limit our sample to individuals who are part of the labor force. 5 After limiting to members of the labor force, we have a sample of 29,539 individuals from the EU-27 countries.
Our key explanatory variable is unemployment status. The surveys actually report occupation status, and we infer unemployment status from that question. Possible employment categories on the surveys include employed, self-employed, and non-active. Within the non-active category, possible statuses include (1) responsible for ordinary shopping and looking after the home, or without any current occupation, not working, (2) student, (3) unemployed or temporarily not working, or (4) retired or unable to work through illness. Of these four possible non-active statuses, we only consider "unemployed or temporarily not working" to be unemployed. We consider individuals with one of the other three non-active statuses to be not part of the labor force, and hence excluded from our analysis. We treat employed and self-employed the same in that we code both as simply "employed."
Aside from unemployment status, the surveys also provide information on gender, age, household size, and whether the individual lives in a rural area, a medium-sized town, or a large town/city. We include these in the analysis as controls.
Eurobarometer 68.2 and 75.2 ask a question about various pro-environmental behaviors. The question is phrased as, "Have you done any of the following during the past month for environmental reasons?"
The exact wording of the 8 possible PEB's is as follows:
•Chosen an environmentally friendly way of traveling (by foot, bicycle, public transport) •Reduced the consumption of disposable items (for example plastic bags, certain kind of packaging, etc.) •Separated most of your waste for recycling •Cut down your water consumption (for example not leaving water running when washing the dishes or taking a shower, etc.) •Cut down your energy consumption (for example turning down air conditioning or heating, not leaving appliances on stand-by, buying energy saving light bulbs, buying energy efficient appliances, etc.) •Bought environmentally friendly products marked with an environmental label •Chosen locally produced products or groceries •Used my car less
We examine each of the eight PEB's separately as the dependent variable. We develop our predictions for how unemployment will affect each of these behaviors in the conceptual framework.
Finally, for our instrument, we merge in regional unemployment rates at the corresponding NUTS level.
We obtain this variable from the Eurostat database for the years 2007 and 2011. Summary statistics for all variables are shown in Table 1 . 
Conceptual framework
The traditional economic perspective on PEB is to view it as a voluntary contribution to a public good (Clark et al., 2003; Turaga et al., 2010) . Traditional economic models predict low levels of PEB because individuals have an incentive to free-ride on the contributions of others to the public good (Olson, 1965; Bergstrom et al., 1986) . However, empirical studies find much higher levels of private contributions to public goods than these theories predict (Andreoni, 1988) . In response, economists have built models where an individual receives a private benefit from contributing to a public good.
Examples of the private benefit of giving include warm glow (Andreoni, 1990) , self-image (Brekke et al., 2003) , prestige (Harbaugh, 1998) , and social acceptance (Holländer, 1990; Rege, 2004) . Here, we utilize the framework of Brekke et al. (2003) to develop some testable implications. Brekke et al. (2003) theorize that utility is increasing in leisure and in an individual's self-image as a socially responsible person, where self-image is a function of the deviation of one's public good effort from the morally ideal public good effort. The authors note that effort spent on the public good takes time away from leisure, so an individual will be making decisions comparing marginal utilities from leisure and public good effort. An individual then produces private contributions to the public good (PEB) using only effort 6 as an input. Here, it is important to recognize that the 8 different PEB's in our
Eurobarometer application are not uniform in their production functions. Some behaviors require mainly time/effort while others require mainly monetary contributions.
Unemployment increases the amount of non-labor related time available (relaxes the time constraint) and also decreases the budget constraint. Since an individual receives utility from increases to selfimage, we would expect a relaxed time constraint to result in more time devoted to the public good effort. Therefore, PEB's that require mainly time and/or effort would be expected to increase with unemployment. The behaviors that most clearly require time and/or effort are environmentally friendly transportation, reducing water usage, reducing energy usage, reducing car usage, and separating waste for recycling. Next, a decrease in the budget constraint leaves the individual with less money to purchase private consumption goods and to make financial contributions to the public good.
Assuming that public environmental quality and self-image are normal goods, this would lead to a decrease in the level of monetary contributions to producing PEB's. Hence, behaviors require mainly financial inputs would be expected to decrease with unemployment. The two behaviors from the survey that most clearly require financial inputs are purchasing environmentally labeled products and purchasing local products. Both of these products tend to command premiums relative to their substitutes.
Although the survey phrases the question to gather information on behaviors performed only for environmental reasons, it is worth noting that some of the behaviors potentially produce cost savings in addition to the environmental benefits; this includes environmentally friendly transportation, reducing water usage, reducing energy usage, and reducing car usage. With a decrease in the opportunity cost of time, we would expect unemployed individuals to devote more time/effort to identifying potential cost-savings. An analogy can be drawn to other cost-saving behaviors such as coupon clipping. We would expect individuals with lower incomes to devote more time/effort to finding coupons because their opportunity cost of time is lower. Regardless of the motivation, both underlying motivators would cause PEB's in this category to increase when an individual becomes unemployed.
We summarize the classification of the PEB's in Table 2 . The one behavior missing from this table is reducing the consumption of disposable items. The reason for its absence is that there are arguments that this is cost-saving and arguments that this requires a cost premium. Similarly, there are arguments that this behavior is time/effort consuming and arguments that it does not require much attention.
Thus, our testable predictions for the other 7 behaviors are that (1) unemployment should have a positive impact on environmentally friendly transport, reducing water usage, reducing energy usage, reducing car usage, and separating waste, and (2) unemployment should have a negative impact on the purchasing of labelled products and the purchasing of local products. 
Estimation strategy and results
We are interested in the effect of individual unemployment status on PEB. It is quite possible that there are unobservable characteristics of individuals that are correlated with both the probability of being unemployed and the extent of PEB. For example, innate motivation or general conscientiousness could affect how likely it is for an individual to be employed and also could influence the extent of behaviors in many areas of life, including PEB. Thus, we adopt an instrumental variables approach to deal with the potential endogeneity of individual unemployment status.
As mentioned in the data description, we analyze each PEB individually; thus, we have 8 dichotomous dependent variables. Because of the dichotomous nature of the dependent variables, one could utilize a probit model. However, our key explanatory variable, unemployment status, is dichotomous. It is well know that the probit model does not produce consistent estimates with a discrete endogenous regressor. Therefore, all IV estimates come from linear probability models. The main downside of the linear probability model is that it can predict values of the dependent variable that fall outside of the range of 0-1. However, the benefit of the linear probability model is that it can handle a discrete endogenous regressor. Moreover, as discussed by Angrist and Pischke (2009) , the linear probability model generally produces marginal effects that are quite similar to the probit model.
Thus, we specify our regression model for each of the 8 individual PEB's, EBi, as with fitted values and covariates. This is the commonly termed "forbidden regression." Thus, it is common to use 2SLS to estimate this model, recognizing that we do not need to be concerned with whether the first-stage CEF really is linear (Angrist and Pischke, 2009) .
Notice that, if we only had data from one year (2007, for example), we could not identify this equation when including NUTS region fixed effects. The NUTS region fixed effects would be perfectly collinear with the NUTS level unemployment rate. Thus, it is crucial for our identification that we have observations from individuals from within the same NUTS regions from two separate survey years. In essence, the identification in the first stage regression is coming from variation in the unemployment rate within a region over time. In normal circumstances, one may expect there to be little variation within a NUTS region over a relatively short amount of time. However, the global macroeconomic shocks that took place beginning in 2008 provide an exogenous source of variation to the first stage equation.
Our instrument is valid if it is correlated with individual unemployment status but has no direct effect on PEB. The effect of the instrument on PEB must work through the channel of individual unemployment. The correlation of the instrument with individual unemployment status is straightforward. A higher regional unemployment rate means that it will be more difficult to find a job, and hence the probability of individual unemployment will increase. There is strong evidence of this association, as we subsequently discuss in the context of the first stage results.
It is not possible to statistically demonstrate that the effect of the instrument on PEB works through the channel of individual unemployment. 8 We maintain, however, that one's environmental attitudes and behaviors are mainly influenced by one's own financial (and unemployment) situation. As explained previously, theory predicts that PEB will change when one's income changes due to a shifting budget constraint and changing opportunity cost of time. On the other hand, it is unclear how a similar mechanism would operate in the case of a deteriorating regional macroeconomic employment situation. Consider the following hypothetical example. Daniel and John are two European individuals.
Daniel lives in a region that happens to be doing comparatively well economically where the unemployment rate has been falling relative to the EU average. However, Daniel is unlucky and loses his job. John is in a region that happens to be doing comparatively poorly economically where the unemployment rate has been rising relative to the EU average. However, John is a lucky individual with a steady job. We ask, which of these individuals is more likely to change their PEB due to changing economic circumstances, Daniel or John? We think the answer is Daniel because his individual unemployment status has directly and substantially affected his budget constraint while any macroeconomic benefits are diffuse. John, on the other hand, has an unaffected budget constraint and any macroeconomic difficulties would be diffuse. Furthermore, is the rising unemployment rate in John's region likely to affect his PEB at all as long as he retains his job? We cannot say with absolute certainty that there will be no effect here, but we propose that any effects would be quite indirect and small in magnitude. Therefore, we believe that we are justified in the choice of regional unemployment as an instrument. 9
In Tables 3-6, we report regression results for Eq. (1) for each PEB. We do this for three different specifications for each group. 10 As a baseline (column 1), we ignore the endogeneity of unemployment status and estimate a linear probability model. 11 2SLS is known to be a consistent, but biased estimator of the causal effect of interest. 12 Also, the bias of 2SLS increases as the number of instruments increases. Thus, we present results for the just-identified case of one instrument, NUTS level unemployment rate, in Column 2. 13 We choose to cluster standard errors at the country level in all regressions because there could be correlation in the error terms between NUTS regions within a country. Although 2SLS estimates are consistent when running a first stage OLS regression of Eq. (2), there is a more efficient alternative. In the alternative, we run a preliminary probit regression of Eq. (2). Following Chi and Drewianka (2014) , call this the "0th stage" regression so as to avoid confusion with the normal first stage of 2SLS. Then, we predict the fitted values of unemployedifrom this probit regression, calling them unemployedi¨. Next, we run the OLS first-stage regression of estimator is consistent. 14 However, since it capitalizes on the non-linearity of Eq. (2), this estimator can provide better precision in the resulting estimates than the standard 2SLS with a discrete endogenous regressor. We present these results in column 3 of Tables 3-6.
The bias of 2SLS is larger when the first stage is weak, so it is important to closely examine the first stage. We provide evidence of a strong first stage in Table 7 . The first stage regression is the same for all of our PEB dependent variables; the two columns correspond to the first stages of columns 2 and 3
of Tables 3-6. In both cases, the first stage F-statistic is well above the Stock et al. (2002) rule of thumb F-statistic of 10. Furthermore, the coefficients on NUTS unemployment rate and NUTS early school leavers are statistically significant and of the conceptually correct sign. 15 Table 7 . First stage regression results. We first focus on column 1 where we treat unemployment as exogenous. Looking across Tables 3-6 , we see negative and significant coefficients on unemployment for four of the behaviors, negative and insignificant coefficients for three of the behaviors, and a significant positive coefficient only for environmentally friendly transportation. The majority of negative coefficients here is perhaps not surprising. If people who are observed to be unemployed also tend to be less motivated or conscientious, we may expect them to be less likely to engage in many different types of behavior.
Thus, the negative OLS coefficients could simply be measures of general apathy.
Next, we examine the LATE for the PEB's that are predicted to be negatively impacted by unemployment. These are the behaviors that demand a cost premium-purchase of environmentally labeled products and purchase of local products (Table 3) . Here, the estimated average causal effect in the IV regressions is of the same sign as the OLS regressions. That the IV estimate is several times larger than the OLS estimate implies that unobservable characteristics actually play a role in attenuating the observed association between unemployment and these PEB's. In other words, the omitted variables make the OLS coefficient "too small" relative to the causal effect. In Table 3 , we see that unemployment decreases the probability of purchasing environmentally labeled products by about −0.21 to −0.31, depending on the specification. The magnitude of the LATE is quite similar in Table 3 for the purchase of local products. However, the estimates are also noisier and not significant at conventional levels. These magnitudes are large; among employed individuals, the mean probability of purchasing labeled products is 0.218 and the mean probability of purchasing local products is 0.294.
Now we turn to the LATE for the time/effort intensive PEB's that are predicted to be positively affected by unemployment: environmentally friendly transportation, reducing water usage, reducing energy usage, reducing car usage, and separating waste for recycling. The LATE is positive and statistically significant for reducing energy usage and reducing car usage (Table 4) . Furthermore, the estimated LATE's are large in magnitude for these two PEB's. Table 4 shows that unemployment leads to a 0.48-0.77 increase in the probability of reducing energy usage and a 0.35-0.47 increase in the probability of reducing car usage. For comparison, the LATE is roughly the same size as the sample mean of reducing energy usage for employed individuals (0.524) and twice as large as the sample mean of reducing car usage for employed individuals (0.183). IV exogeneity tests provide strong evidence that individual unemployment status is endogenous for these two PEB's.
As seen in Table 5 , the LATE is positive but statistically insignificant for the case of separating waste for recycling. One plausible explanation for this result is that recycling sometimes costs individuals money.
That is, with some systems, individuals have to pay for recycling service. This would work against finding a statistically significant effect here. Table 6 shows that there is basically 0 effect of unemployment for reductions in water usage. Similarly, we see a comparatively small and statistically insignificant LATE in Table 6 for environmentally friendly transportation. It is not clear why these two behaviors are not affected by unemployment to the same extent as the others, but this would interesting to study further in future work.
We note that, with the exception of environmentally friendly transportation, we find negative coefficients in the OLS regressions for these time/effort intensive behaviors. This is important because it shows that we would come to the wrong conclusion about unemployment's effect on PEB if we failed to acknowledge the endogeneity of unemployment. Once accounting for this endogeneity through IV regression, we see that the causal effect of unemployment on these behaviors is either positive or zero. Thus, ignoring the endogeneity of unemployment would lead us to miss valuable insights into when we can expect PEB to increase.
As for demographics, we find robust results across almost all of the PEB's that males engage in less PEB and older individuals engage in more PEB. The gender result is consistent with previous findings (De Silva and Pownall, 2014; Brecard et al., 2009; Dietz et al., 2002; Eisler et al., 2003; Hunter et al., 2004; Johnson et al., 2004; Zelezny et al., 2000) . The age result is less expected as we often think of younger individuals being more environmentally focused. However, the magnitude of the estimated age effect is small. Adding a decade to one's age leads to approximately a 0.01-0.03 increase in the probability of PEB, depending on the specific PEB.
Discussion
To recap, we have found that unemployment leads to a decrease in some PEB's that require a cost premium and an increase in some PEB's that require more time/effort. As noted in the conceptual framework, most of the behaviors that require more time/effort also have the potential to deliver cost savings. Here, we attempt to discriminate between these two potential explanations for the behaviors that increase and reinforce the reason for the PEB's that decrease. In addition to the PEB questions on the Eurobarometer surveys, there are several questions about what role environmental issues play in individuals' lives. These questions can help us determine the underlying motivation for behavior of unemployed individuals.
We first examine the following two questions, "Please tell me whether you totally agree, tend to agree, tend to disagree, or totally disagree with the following statements." (1) "Environmental problems have a direct effect on your daily life," and (2) "You are ready to buy environmentally friendly products even if they cost a little bit more." In each case, we group "totally agree" and "tend to agree" together as "yes" and "tend to disagree" and "totally disagree" together as "no." Then, we estimate a linear probability model using 2SLS to see the causal effect of individual unemployment on the answer to the question. Here, we report results for the predicted probit IV regression approach (Table 8) . 16 Columns 1
and 2 of Table 8 show results for these two questions; in each case, individual unemployment causes an approximate 30 percentage point decrease in the probability of answering yes to the question. The direct daily effect question provides evidence that environmental issues become less salient when an individual is unemployed. As would be expected, the buying environmentally friendly products question provides evidence that cost is important to unemployed individuals. This reinforces our earlier findings that unemployment tends to decrease PEB's that primarily require monetary contributions as inputs. The final question we examine is, "In your opinion, to what extent do the following factors influence your 'quality of life'?" The three factors on the survey are "state of the environment," "economic factors," and "social factors." Respondents have the options of answering with "very much," "quite a lot," "not much," "not at all," or "don't know." We group "very much" and "quite a lot" together as "yes" and "not much" and "not at all" together as "no." Then, we estimate a linear probability model using 2SLS to see how individual unemployment affects the answer to this question. In Columns 3 and 4 of Table 8 , we see a negative sign on unemployment for the state of the environment and a positive sign on unemployment for economic factors. This provides further evidence that it may be the cost saving potential of certain PEB's that is largely motivating unemployed individuals. The importance of social factors serves as a validity check. A negative sign here could signify that individuals simply care less about all kinds of things when they become unemployed, calling into question the importance of the finding for the state of the environment. A positive sign could similarly call into question the importance of the result on economic factors. However, as shown in Column 5 of Table 8 , the estimated coefficient on individual unemployment is close to 0 and highly statistically insignificant, suggesting that unemployment does not cause any change to how individuals perceive the importance of social factors.
Conclusion
We use a new approach in this paper to identify the causal impact of individual level unemployment on PEB. Unemployed individuals are likely different on average from employed individuals in unobservable ways. Thus, we adopt an instrumental variables approach to deal with potential endogeneity. This is important because, from a policy perspective, we would be more interested in what happens to PEB when one becomes unemployed than describing how unemployed individuals are observationally different from employed individuals. We may also be able to draw more general insights into what causes PEB to increase or decrease by examining how different PEB's that require different inputs change due to unemployment.
Unemployment causes income to fall and hence decreases the opportunity cost of an individual's time.
Drawing on the private provision of public goods literature, we formulate hypotheses that unemployment will increase PEB's that mainly require effort/time as inputs and decrease PEB's that mainly require monetary contributions. Utilizing an EU-27 population representative sample, we find empirical evidence to support these hypotheses. Thus, it appears that unemployment is not good for environmental initiatives that require monetary contributions and good for environmental initiatives that mainly require time/effort or deliver potential cost savings.
To supplement our main analysis, we examine several other questions on the Eurobarometer surveys to see how unemployment affects the importance of environmental issues in the lives of respondents.
Here, we find strong evidence that unemployment leads individuals to perceive environmental issues as playing a smaller role in their quality of life and to have a lower direct daily effect on their lives.
Furthermore, unemployment causes individuals to perceive economic issues as playing a larger role in their quality of life and to be significantly less likely to say that they would buy green products that have higher cost.
Our results have important implications for policy interventions that hope to increase the extent of PEB. When individuals' incomes fall due to unemployment, we expect them to shift away from PEB's that require monetary contributions and toward PEB's that may deliver cost savings and that require mainly time/effort as inputs. Therefore, to increase PEB's on the net during periods of high unemployment, policymakers and environmental interest groups may be wise to emphasize the cost savings of the behaviors as opposed to appealing to the social environmental benefits. Furthermore, this reinforces the importance of creating a system of personal financial incentives for PEB's that we wish to encourage. For example, reducing the usage of disposables provides environmental benefits to society. However, at the margin, there are typically not cost savings associated with reducing garbage output. This bears out in our results where we see no reduction in disposables due to unemployment.
A system that rewarded marginal reductions in garbage output could potentially be influential during periods of increased unemployment when more individuals are actively searching for cost saving behaviors.
Finally, our key identifying assumption is that within-region shocks to unemployment affect the probability of an individual being unemployed but do not directly affect PEB. We utilize pooled crosssections of individuals so we only observe a given individual one time. A next step in analyzing the effect of unemployment on PEB would be to leverage panel data. If one could identify a data source that tracks individuals over time and asks questions about their PEB, one could then control for timeinvariant factors that may be correlated with both individual unemployment and PEB.
